Early and late effects of systemically administered 1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine (MPTP) on tyrosine hydroxylase activity in vitro and on tyrosine hydroxylation in tissue slices of mouse striatum.
1-Methyl-4-phenyl-1,2,3,6-tetrahydropyridine (MPTP) induces a parkinsonian-like state in humans and some animals. To compare the early biochemical abnormalities produced by this neurotoxin with late effects, we examined both in vitro tyrosine hydroxylase activity in striatal homogenates and in situ tyrosine hydroxylation in striatal tissue slices after single and repeated systemic injection of MPTP to mice. The acute administration of MPTP (30 mg/kg, s.c., 1 h prior to sacrifice) in mice resulted in a decrease of tyrosine hydroxylation in situ in tissue slices but not in vitro in homogenates. In contrast, repeated treatment of mice with MPTP (30 mg/kg, s.c. daily for 8 days) caused a decrease of tyrosine hydroxylase activity both in vitro in homogenates and in situ in tissue slices. These results suggest that MPTP inhibits tyrosine hydroxylation in dopaminergic neurons in an early stage and causes reduction of tyrosine hydroxylase itself after repeated administration.